Introduction-Discussions about sexual health are uncommon in clinical encounters, despite the sexual dysfunction associated with many common health conditions. Understanding of the importance of sexual health and sexual satisfaction among US adults is limited.
Introduction
It has been over 15 years since Laumann et al 1 identified sexual dysfunction as an "important public health concern" in the pages of JAMA. Many common health conditions and their treatments are associated with sexual dysfunction, including diabetes, hypertension, coronary artery disease, cancer, anxiety, and depression. 2 Despite the high prevalence of these conditions, discussions about sexual health are uncommon in clinical encounters, perhaps in part due to underlying assumptions that sexual health is not a priority. [3] [4] [5] [6] [7] [8] Patients may assume their clinicians will tell them if sexual side effects are associated with a disease or its treatments; clinicians may assume patients will initiate discussions about sexual health if it is important to them. In a study of older adults (ages 57-85), Lindau et al 9 found that relatively few rated sex as unimportant. Yet, our understanding of the importance of sexual health for people of all ages and in various health states remains limited.
Moreover, while many studies have examined risk factors for specific sexual problems 10 less is known about individuals' global evaluations of sexual satisfaction and whether satisfaction differs by demographic and health characteristics. Multiple factors interact to determine sexual satisfaction, including but not limited to culturally influenced expectations about sex and sexuality, 11 sexual communication and sexual practices within couples, 12, 13 and, in a study limited to older women, age, race/ethnicity, and mental health. 14 Conceptually related to satisfaction (though not equivalent), bother or distress about sexual dysfunction appears to increase both men's and women's willingness to discuss a sexual problem with a physician, and in women also drives decisions to seek treatment. 15 A better understanding of the importance of sexual health to quality of life and global evaluations of sexual satisfaction in diverse populations is needed to help guide future research efforts, including the development of interventions to enhance patient-provider communication about sexual concerns associated with common conditions and their treatments.. To this end, this study sought to provide epidemiologic data on the importance of sexual health to quality of life and sexual satisfaction among a large sample of diverse US adults and to examine how each is associated with sex, age, race/ethnicity, and health factors.
Methods

Study Population
Data for this study were collected during testing of version 2.0 of the Patient-Reported Outcomes Measurement Information System® (PROMIS®) Sexual Function and Satisfaction (SexFS) measure in a large, cross-sectional, population-based sample of US adults in KnowledgePanel® (GfK). The panel is an address-based probability sample drawn from the US Postal Service Computerized Delivery Sequence File, which includes 97% of households in the United States. Selected panel members who do not have a computer with Internet access are provided with one.
In June 2013, after a pilot test in a convenience sample of 30 participants, 10,129 Englishspeaking panel members 18 years or older were invited to participate in our survey. Of those, 4443 (43.9%) viewed the informed consent form, which included the description, "The study will help researchers understand how illness affects different areas of people's lives, particularly their sex lives." Of those who viewed the consent form, 3667 (82.5%) consented to participate and 3515 (95.9%) completed the survey. A target sample size of 3500 participants was based on previously planned psychometric analyses for measure development. However, this sample size also provided sufficient statistical power for the multivariable modeling presented here. With a sample size of 3500 equally allocated in 2 groups, we had greater than 90% statistical power to detect a difference in 2 proportions of 0.06 or less and greater than 90% statistical power to detect a less than 1.1 point difference in T-scores between 2 means. items capturing sociodemographic and health characteristics. For a survey of this length, KnowledgePanel participants receive an incentive equivalent to $6. The institutional review board of the XXXXX approved the study, and all participants provided informed consent.
Variables
Importance of sexual health was measured with an item we developed that asked, "How important is sexual health to your quality of life?" Response options include "not at all," "a little bit," "somewhat," "quite a bit," and "very." We considered modeling importance as ordinal using ordinal logistic regression or even as continuous using simple linear regression, but a chi-square score test showed significant violation of the proportional odds assumption (P < .0001) within an ordinal logistic regression model, signaling that the response increments are not linear with respect to the covariates. Thus, for use in the models and presentation in the tables, we dichotomized responses into high importance (ie, "quite a bit" or "very") and low importance (ie, "not at all," "a little bit," or "somewhat").
Sexual satisfaction was measured using the PROMIS SexFS version 2.0 Satisfaction With Sex Life scale. 16 The PROMIS SexFS is a state-of-the-art, patient-reported outcome measure developed using robust qualitative and quantitative methods. [16] [17] [18] [19] [20] [21] [22] The satisfaction scale includes 5 items to assess how satisfying and pleasurable the person regards his or her sex life in the past 30 days, with no limitation on how the person defines "sex life." Internal consistency reliability is high in the US general population (Cronbach's alpha = 0.94). The scale is scored on the T-metric, with a score of 50 centered on the mean for sexually active US adults and an SD of 10 points. Higher scores indicate greater satisfaction.
We modeled age as a continuous variable. Sexual activity status was based on an item that asked whether the respondent had any type of sexual activity (ie, masturbation, oral sex, or sexual intercourse) in the previous 30 days. Race and ethnicity data were captured by 2 questions (consistent with the reporting requirements of the National Institutes of Health) but combined into a single variable with 4 categories for the analysis due to small numbers in some categories. Data on health conditions were captured by questions asking whether a doctor or other health care provider had ever told the respondent they had the condition, except in the case of hypertension, for which the participant was asked whether they currently had high blood pressure. General self-rated health was measured with a single item (ie, "In general, would you say your health is excellent, very good, good, fair, or poor?"). This item is a predictor of mortality; in a meta-analysis of 22 studies, poor self-rated health was associated with a twofold higher risk of mortality than excellent health. 23 We treated general self-rated health as a categorical variable in the models, combining "fair" and "poor" health because of small numbers.
Statistical Analysis
We weighted the data to approximate the English-speaking US adult population with respect to sex, age, race/ethnicity, education level, and geographic region. We report percentages of participants who indicated high importance of sexual health with 95% CIs by sex, sexual activity status, race/ethnicity, and health. We used local regression (LOESS) curves to describe relationships between importance and age separately by sex. We modeled relationships between importance of sexual health and age, sexual activity status, race/ ethnicity, and health using logistic regression with adjustment for the complex survey design. We conducted an omnibus likelihood ratio test of all 2-way interactions between age and sexual activity status with each other and with the rest of the race/ethnicity and health variables. When the omnibus test was statistically significant, we used a likelihood ratio test for each individual interaction and added the significant interactions to the models. However, to ease interpretation of the results, we retained interactions in the final models only if they remained significant. Graphical diagnostics suggested that age was better modeled by adding a quadratic term (ie, age 2 ), so we included both a linear term and a quadratic term in all analyses involving age.
The analysis of satisfaction with sex life followed the same approach as the analysis of importance, except that we analyzed satisfaction scores as continuous scores and restricted the analysis to respondents who reported engaging in sexual activity in the previous 30 days. We also tested a cubic term for age (ie, age 3 ), but the model fit best with the quadratic term. We report means and corresponding 95% CIs for the satisfaction scores; relationships to other variables are based on a multivariable general linear model.
We included specific health conditions in the models, as well as general self-rated health, to capture aspects of health not covered by the particular diagnoses and to serve as a broader indicator of health status. However, we were concerned that the general self-rated health variable might obscure the effects of the individual diagnoses, as an individual's rating of overall health may be based in part on diagnosed conditions. Therefore, in a sensitivity analysis, we estimated the models after removing the general self-rated health variable. In the Results section, we indicate when results were different between the 2 models. For all analyses, we considered a 2-tailed α level of 0.05 to be significant.
Results
The study population was weighted to approximate the US population, and their demographic and health characteristics are summarized in Table 1 .
Overall, high importance of sexual health to quality of life was reported by 62.2% of men (95% CI, 59.4%-65.0%) and 42.8% of women (95% CI, 39.6%-46.1%; P < .001). Across all characteristics, importance of sexual health was high for over 50% of sexually active men and 40% of sexually active women ( Table 2 ). Among participants who were not sexually active, fewer reported high importance. The Figure shows the observed relationships between age and the likelihood of rating sexual health as highly important. The apparent curvilinear relationship between age and high importance suggests that more participants in their mid-30s to mid-40s endorsed high importance than either younger or older participants.
In the multivariable model of the importance of sexual health for women, the omnibus test of all 2-way interactions involving age and sexual activity status was statistically significant (P = .005); however, no individual interaction term was significant in the final multivariable model. Age, sexual activity status, and general self-rated health were statistically significant in the final multivariable logistic regression model (Table 3 and Figure panel A). The likelihood of reporting high importance of sexual health was greater among women who were sexually active than among women who were not. Fewer women who rated themselves in good, fair, or poor health rated importance of sexual health as high, compared with those who reported excellent health, consistent with the pattern of results in the unadjusted analysis ( Table 2 ). In the sensitivity analysis that removed global self-rated health from the model, the pattern of findings remained the same.
In the multivariable model of the importance of sexual health for men, the omnibus test of all 2-way interactions involving age and sexual activity status was not statistically significant (P = .21). Age, sexual activity status, race/ethnicity, and general self-rated health were statistically significant in the final model ( Table 3 and Figure panel A). The patterns of results for age, sexual activity status, and general self-rated health were roughly the same as those for women. In addition, the likelihood of rating the importance of sexual health as high varied by race/ethnicity, such that the odds of rating importance as high was more than 2 times higher among Hispanic or Latino men compared with white non-Hispanic men (odds ratio [OR], 2.40; 95% CI, 1.46-3.95) and other non-Hispanic men (OR, 2.47; 95% CI, 1.14-5.34; data not shown). The difference between Hispanic men and black non-Hispanic men was not statistically significant, nor were any other comparisons among men by race/ ethnicity. In the sensitivity analysis that removed global self-rated health from the model, hypertension was related to lower odds of rating importance of sexual health as high (OR, 0.69; 95% CI, 0.51-0.95).
On average, sexually active women reported Satisfaction With Sex Life scores of 49.1 (95% CI, 48.3-50.0), and sexually active men reported scores of 50.7 (95% CI, 50.1-51.4; P = .
002). Table 2 shows the mean satisfaction scores for sexually active participants by sex and by each race/ethnicity and health variable. The circles in Figure panel B show the observed relationships between age and satisfaction by sex; the relationships were not strictly linear.
In the multivariable model of satisfaction for women (Table 4) , the omnibus test for all 2way interactions with age was statistically significant (P < .001). In the final model, the interaction between age and hypertension remained significant. At age 25 years, women with hypertension had estimated satisfaction scores 9 points (ie, almost 1 SD) lower (mean score, 44.0; 95% CI, 39.1-48.9) than women without hypertension (mean score, 53.0; 95% CI, 49.6-56.3). At age 45 years, there was no difference in scores by hypertension status. At age 65 years, women with hypertension had higher satisfaction scores (mean score, 52.8; 95% CI, 49.8-55.7) than women without hypertension (mean score, 48.8; 95% CI, 45.4-52.2), although the CIs overlapped substantially. Satisfaction was lower among women with worse general self-rated heath, such that women in very good health had predicted satisfaction scores 3.5 points lower, women in good health had scores 5.7 points lower, and women in fair/poor health had scores nearly 9 points lower than women in excellent health. In the sensitivity analysis, removing general self-rated health did not change the pattern of results.
In the multivariable model of satisfaction for men, the omnibus test for all 2-way interactions with age was statistically significant (P = .03). In the final model, the interaction between age and depression or anxiety remained significant (P = .05), and the difference between men with and without depression or anxiety was more pronounced among younger men. However, in the sensitivity analysis that removed general self-rated health, this interaction was no longer significant. Race/ethnicity was a significant covariate, with higher satisfaction reported by black non-Hispanic men compared with white non-Hispanic men (approximately 3 points) and non-Hispanic men of other races (4.5 points; data not shown). The main effect for depression or anxiety indicated lower satisfaction among men who had a diagnosis of depression or anxiety. General self-rated health was also significant. Specifically, men in fair or poor health had predicted satisfaction scores nearly 8 points lower than men in excellent health. In the sensitivity analysis that removed general self-rated health from the model, coronary artery disease or heart disease was a significant covariate (P = .04; b = −2.48; SE, 1.19).
Discussion
In a nationally representative sample of US adults, more than 50% of sexually active men and more than 40% of sexually active women of all ages rated sexual health as highly important to quality of life. This finding was true even among participants who reported being in fair or poor health or having a chronic health condition. Given that many chronic conditions and their treatments can cause decrements in sexual function, health care providers should consider how best to address what may be a significant, yet unspoken, concern for many patients.
The importance of sexual health varied by sex, age, and sexual activity, consistent with findings from a previous study reporting on importance of sex to adults aged 57 to 85 years. 2 In addition, we found that general self-reported health was related to the perceived importance of sexual health, with at least 70% of sexually active women and men who selfreported excellent general health rating sexual health as highly important. None of the particular health conditions we examined were associated with importance ratings.
Our results also provide a picture of overall sexual satisfaction for the 55% of men and 45% of women who were sexually active in the previous month. (Note that while we would expect higher numbers of sexually active adults if we asked people to report beyond the previous month, as in other large-scale studies, 1-2 we would also expect greater recall bias with a longer reporting period.) First, we found that satisfaction with sex life peaked in the mid-to late 30s and declined after age 70 years. Second, satisfaction with sex life was associated with general self-rated health; participants in excellent health had significantly higher satisfaction than those in fair or poor health. Third, unlike the ratings of high importance, particular health conditions were associated with lower satisfaction with sex life, namely hypertension for women (especially younger women) and depression or anxiety for men (especially younger men). Other studies have reported increases in particular sexual problems in the context of specific medical conditions -for example, a two-fold increased odds of distressing sexual problems related to desire, arousal, or orgasm for women with depression 24 and increased odds of developing cardiovascular problems for men reporting erectile dysfunction, 25 -but with few exceptions, 26 studies describing the association between particular conditions and sexual satisfaction have been less common.
In interpreting the findings regarding satisfaction with sex life, it is important to note that satisfaction may not reflect physiological function alone. In addition to function, other factors that are likely involved in evaluations of satisfaction include expectations about what level of functioning is normal or ideal, as well as beliefs about what aspects of sexual and intimate experiences should define "satisfaction with sex life." For example, previous qualitative research suggested that some patients who reported sexual dysfunction after a diagnosis of or treatment for cancer reported high satisfaction, because they adopted a different conceptualization of satisfaction. 11 That patients can experience high satisfaction despite clear functional problems suggests an opportunity for interventions that enhance satisfaction, even when anatomical or physiologic problems cannot be addressed. To accommodate such diverse people and experiences, the conceptual definition of the PROMIS Satisfaction with Sex Life scale does not limit how people define their sex life.
Despite at least one previous study suggesting racial/ethnic differences in sexual satisfaction among women, 27 our study did not find these differences. However, men's ratings of both the importance of sexual health and their satisfaction with sex life, though generally high, differed by race/ethnicity. Hispanic or Latino men had higher odds of rating importance as high, and black men reported somewhat higher satisfaction than other men. These results suggest cultural differences in beliefs and values about sexual health. Future research could examine factors such as the role of sexual well-being as part of one's identity and expectations about what constitutes a satisfying sex life.
Our study has limitations. Despite the large sample size overall, sample sizes for some diagnoses were small (especially cancer), limiting our ability to reach quantifiable conclusions about these conditions, though recent and ongoing research in cancer will improve our understanding of this. 28 Also, the results are not generalizable to non-English speaking persons in the US and should be replicated in other contexts, including outside the US and within different sociocultural landscapes. Finally, there is a possibility of survey error. The response rate was somewhat lower than other samples recruited by GfK, perhaps because of the longer length or content of the survey. To reduce errors of nonobservation, we chose GfK's KnowledgePanel for data collection, given its address-based probabilistic recruitment methodology, multiple techniques to minimize nonresponse, and the multistaged approach to weighting to achieve optimal representativeness. To reduce measurement error, we conducted comprehensive qualitative research before fielding the survey. 17, 18, 21, 22 Still, the importance of sexual health to quality of life was measured with a single item and more rigorous approaches should be explored (e.g., contingent valuation or best-worst scaling in the context of a discrete choice experiment).
Conclusions
In this large study of US adults' ratings of the importance of sexual health and satisfaction with sex life, sexual health was a highly important aspect of quality of life for many participants, including participants in poor health. Moreover, participants in poorer health reported lower sexual satisfaction. Accordingly, sexual health should be part of clinicians' assessments of their patients. Health care systems that state a commitment to improving 
